The interaction of DOF transcription factors with nucleosomes depends on the positioning of the binding site and is facilitated by maize HMGB5.
The expression of genes involved in C(4) photosynthesis in maize is under tight tissue-specific and light-dependent control. There is strong evidence that this control is at least in part brought about by DOF transcription factors binding to the respective promoters. We analyzed the interaction of DOF1 and DOF2 proteins with a functional and a cryptic endogenous binding site derived from the maize phosphoenolpyruvate carboxylase promoter (-300 bp region) in the nucleosomal context. Various DNA fragments comprising this promoter region were reconstituted into mononucleosomes from purified components, resulting in different positions of the DOF binding sites on the nucleosome surface. Binding of recombinant transcription factors to the different types of nucleosomes was examined using electrophoretic mobility shift assays. Changing the translational position of the binding site on the nucleosome surface strongly affected the efficiency of the interaction with the DOF factors. Deletion of individual recognition motifs revealed a positive impact of DOF protein binding to the main binding site on interactions with the cryptic binding site. The addition of the chromosomal high-mobility group (HMG) protein HMGB5 to the binding reaction mixture facilitated nucleosome binding of the transcription factor independent from the position of the recognition sites. The relevance of the data for the activation of the promoter in vivo is discussed.